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Edi tori al

Diving is full of paradoxes, not the | east being that while it is self evident that
subrmergence in a non-life-supporting fluid shoul d be dangerous yet fatalities are
surprisingly few, and those that occur could usually have been avoided by the
application of present advised practices. Notwithstanding this there is nmuch that
is still only partially understood, or hotly disputed, concerning present probl ens
and a strong presunption that additional even nore limting difficulties will be
recogni sed as diving continues to go deeper and | onger on non-air. No clues as to
ei ther unsuspected problens or to possible answers can be ignored and this is the
reason for the use in these colums of articles not overly medical in type. The
“Busi ness” side of divingis significant inits effect on diving practices and the
requi renents divers are exhorted to neet. At one tinme all roads were said to | ead
to Rone, sonowall divingproblens areultinmately solved by Di vi ng Medi ci ne (if sol ved
isthecorrect word). The diver isour “patient” and hi s heal t hy survival our concern,
especially so if we are the diver.

The notice of the Insurance requirements for those attending the RAN courses
hi ghl i ghts the questi on of whether diving is, on Insurance terns, risky. Certainly
t he I nsurance Conpani es do NOT know, they nerely guess so: and the RAN denand for
a $150,000 “cover” for each of the few attendees inplies that either they are
considered a major risk to the RAN or that the RAN di vi ng organi sati on i s dangerous.
Nei t her seens likely, but the very lack of reliable information concerning actual
diving norbidity and nortality risks makes it difficult to counter such suggestions.
Di | i gent readers may have noticed subtle references to the need for Incident Reports
appear fromtimetotineinthese pages, andthisis as good areason as any for anot her
appeal .

The Mel bour ne neeti ng seens to have been favoured wi th papers, any one of which coul d
be takenasthethene for afull Wrkshop di scussion. It is hopedthat noreinformation
will appear in future issues concerning these presentations. The nention by Dr
Mal col m Evans of Keatinge's work on the value of small quantities of alcohol on
survival brings back to nmind an occasion nany years ago when | tried to follow up
areport that German aircrewwho ditchedinthe Channel survived better thandid Allied
crews. The CGermans were said to be issued with spirits in their survival packs.
Unfortunately the Gernan records had been destroyed in the War so | wote to the MRC
in UK They told nme that as everyone knew al cohol was del eterious to survival they
were rather surprised that | raised the matter. Squashed | ni ght be, but respectful
of their Curiosity Index I was not! It is very difficult to recognise facts that
fail tofit into one’'s know edge of what really is the truth. As Thurber once said,
itisbetter toask sone of the questions thantoknowall the answers. |Inthisrespect
Di ving Medicine is stinulating, so much renmaining still debatable. The discussion
on Deconpression Sickness at Ml bourne seens to denonstrate that the only area of
total agreenment is that divers nake bad yo-yos and a little surface oxygen passes
the tinme safely whil e you work out your next nove. Predictable also was the raising
of metaphorical hackl es over the use of one-nman chanbers for the treatment of Bends,
t he ol d questi on of best practi cabl e versus best possi bl e. Andthe DCMar gunent seens
likely to continue until a better nodel of diver is produced, for the machi nes can
do al | the diving anyone coul d desire and never once fall sick. Asfor Bob Montgonery’s
paper, he apparently only onitted one thing; he didn't say whether wi ves are right
in thinking that all divers nust be nad.

conti nued on page 23
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DI VI NG COURSES

Courses in Underwater Medicine at the Royal Australian Navy School of Underwater
Medi ci ne, HVAS PENGUI N.

The Royal Australian Navy is willing to accept up to five civilian menbers of the
Sout h Paci fi ¢ Underwat er Medi ci ne Soci ety on each course conducted at the School of
Under wat er Medi ci ne. The actual nunber of places available will depend on Service
nedi cal officer enrol ments.

The Course for 1977 will be:
Medi cal Oficers’ Prelimnary Course 7th to 18th March
Medi cal Oficers’ Advanced Course 21st March to 1st of April
Medi cal Oficers’ Prelimnary Course 7th to 18th Novenber.

M d-day neals will be avail able on a repaynent basis, but no accomodation will be
avai | abl e in HVAS PENGUI N.

Those attending courses will have to sign a form of indemity releasing the
Commonweal th of Australia fromall responsibility (this formw |l be provided by the
Society) and will have to produce proof of personal accident insurance cover in

respect of individual menbers and the Society in respect of injury or danage however
caused to either the insured, the Conmonweal th or others whil st on course inthe sum
of $150, 000 any one injury, unlimtedinall. The Society is investigating the cost
of such insurance.

Any menbers wi shing to be sponsored for these courses should wite to the Secretary
(Dr John Kni ght, 80 Wellington Parade, East Mel bourne 3002) at | east 8 weeks before
the course is due to commence. Applicants should state their full nanes, address,
date and place of birth, dates and details of nedical qualifications, diving
experience and reasons for requiring the course. This information wi |l be forwarded
to the Royal Australian Navy. After some weeks confirnmation of acceptance and
detailedjoininginstructions will beissued. Early applicationis strongly advi sed
to allow time for administrative del ays.

Only those who have conpleted the Prelimnary Course will be allowed to proceed to
t he Advanced Course. Courses may be taken in different years at tines suitable to
t he candi date. These courses are essential for anyone contenplating sitting for the
Di pl oma of Diving and Hyperbaric Medicine.

It isintended to appoint a D plona Secretary who will be resident in Sydney and who
will be responsible for the Society's side of the adm nistration of these courses
and of the course in Hyperbaric Medicine at Prince Henry Hospital, Little Bay which
is also a required course for the Diplona.

I n-wat er Oxygen therapy can be limted to 10mby so limting the gas supply hose.

A very lucky diver

Keith Monery, a 23 year ol d skin-diver, becane unconsci ous and sank whi |l e di vi ng of f
Penzance, UK, recently. H s |ife was saved through the action of Beaky, a dol phin
wel I known to the | ocal divers, who swamdown and not only brought himto t he surface
but kept himafloat till rescuers arrived. Not everyone who di ves al one can expect
such providential succour.




SPUVMS MELBOURNE MEETI NG OCTOBER, 1976

The scientific meeting was held in the dinical Lecture Theatre at Prince Henry's
Hospital, St Kil da Road, Mel bour ne on Sat ur day nor ni ng Cct ober 30th. Inall 32 peopl e,
nostly nmenbers of SPUMS, attended and apol ogi es were received froma further half
dozen nenbers.

The nmeeting opened with a fewwords fromthe President, Dr lan Unsworth, who showed
two very interesting slides of the behaviour of deconpression neters subjected to
air dives in a chanber. They indicated approximtely the correct profile, for USN
deconpressiontables, for thefirst dive, andwereevenalittle cautiousonthelonger
di ve. But the second and subsequent dives the neters failed conpletely to indicate
reasonabl e deconpressions. |n fact for repeated deep short dives the neters failed
completely to allowfor the previous dives. As Dr Unsworth said, to foll owthe neter
was a good way to acquire deconpression sickness.

The first speaker was Dr Mal col mEvans, who first had experi ence of his subject while
i nthe Royal Navy. He has been divingw ththe RN, has served wi th the Fal kl and | sl ands
Dependenci es Survey, where they chat up the penguins every winter, and worked with
Dr Keatinge in studying the effects of cold on i nmrersed humans. He spoke on “Cold

and the Diver”. He described the effects of i mersion on the body and the effects
of sudden i mrersion in cold water and the adjustnents that thinking nan can make to
survive in a cold environment. One of the interesting sidelights was that the

i ngestion of alcohol, not to the stage of intoxication, inproved tolerance, in the
condi ti ons of the Canbri dge experinents, to cold and i nproved perfornance. The post-
al cohol subjects were able to pull thensel ves fromthe water after an exposure whi ch,
wi t hout al cohol, they had had to be lifted out. There does not seem to be an
expl anation for this finding.

The Royal Naval film “Deconpression Sickness, Part 1 - Bending” was shown. It is
good training fil mexplaining the current concepts of the causati on of deconpression
sickness clearly. It has been netricated. It covers the theory of increased inert
gas dissolving with increased pressure, and the outline of the theory, but not the
detail, of deconpression at the end of a dive and of therapeutic deconpression. It
enphasi ses the need to foll ow deconpression tables.

Then Dr Ceoff Macfarlane spoke on the “dinical Presentation of Deconpression
Si ckness”, and gave sone interestingcase histories. Hebelievesintreatingpatients
wi th deconpression sickness with hyperbaric oxygen to the point of toxicity, in
replacing the l arge volune deficits that seriously ill patients have, and preventing
i ntravascul ar coagul opathy with snmall doses of heparin.

Dr Gavin Dawson, of Prince Henry's Hospital, then described the hospital’s one-nman
Vi ckers hyperbaric unit and wei ghed up very favourably the pros and cons of such a
unit for the treatnent of deconpression sickness. The nain advantages being that
there i s an oxygen at nosphere and so there i s no doubt about the m xture bei ng breat hed
and there is an extra escape route for nitrogen throughthe skin, the patient is being
deni trogenated as effectively as possible, and that the attendant i s not exposed to
a hyperbaric environment. Against this there is no way, except by deconpressing,
that the patient can be reached should anything go wong. It is very difficult to
maintain adrip. However thereis nowa fluidiccontrolledventilator which has been
used in the chanber for artificial ventilation.

Dr Arthur Keech, the Medical Oficer to the Mel bourne Metropolitan Board of Wrks,
spoke on the facilities for treatnment owned by the Board. These are provided for
the treat ment of conpressed air workers who are af fected by deconpressi on si ckness.



He gave two case histories which illustrated the difficulties of therapy in
deconpressi on si ckness.

Sur geon Commander Geoff Bayliss, RAN, spoke of the facilities available in various
situations and t ook t he meeti ng t o HVS RECLAI Mi n Lock Fyne, a bi g research deep di vi ng
facility in the USA, showed t he one nan surface deconpressi on chanber, which should
never be used for therapeutic purposes as it is air pressurised and the patient is
conpl etely i naccessi bl e, and al nost i nvi si bl e. He recommended i nmedi at e conpr essi on
to 165 feet and then hol ding the patient at that depth while getting expert advice.
He war ned agai nst the practice of yo-yoing, failingtorelievethe patient’s synptons
conpl etely and t hen reduci ng pressure to see what woul d happen. What usual | y happens
is that the patient gets worse and has to be reconpressed. But now as a result of
t he bubbl e expansi on he has a | arger area or rather vol une of danaged tissue round
each bubble and is in worse condition than he was before.

Dr John Kni ght spoke on the treatnents available if one did not have access to a
reconpressi on chanber. Oxygen at the surface, 100% by face nask would do no harm
and might, inthe less affected, relieve synptons. Conpression in water breathing
oxygen (see Diving and Subaquatic Medicine, Ednonds, Lowy and Pennefather, 1976
p 389) could be considered if the equi pment was available. The equi pnent, ful

facemask (Visionair) 12 nmeters of oxygen hose, |arge oxygen cylinder and reducing

val ve set at 100 I b/in2, was denonstrated on Dr Phillip Rubinstein. A case history
of successful treatnent of neurol ogi cal deconpression sickness (Saumarez, Bolt &
Gregory BMJ, i: 151, 1973) without the use of reconpressi on was di scussed.

At the end of the session on deconpression sickness there were a nunber of questions
and it became evident that the menbers of the panel did not always agree anong
t hemsel ves on what was the best treatment fer a particular problem This is not
surprising in a disease with as variable a presentation and clinical course as
deconpressi on sickness. Al were agreed however that education of divers about the
dangers of fool hardy deconpressi on was very desirable.

Dr Robert Mont gonery, a Psychol ogi st fromLatrobe University and a di ver, spoke about
t he probl ens of di ving fromthe psychol ogi cal viewpoint. He explai ned howthe diver
was i nsul ated fromnmany of the normal experiences of |ife when underwater: his wet
suit cut out nuch of the skin stinulation, his mask cut down his visual field, water
altered the auditory responses and all he heard nost of the tinme were the bubbles
bursting fromhis regulator. Into this understinulated environnment cane a probl em
and the sudden stimul us coul d overl oad his capacity to cope and t hen pani c was cl ose
by and with panic came inappropriate actions. This short sumary does | ess than
justice to Bob * s excellent presentation

* *x * *x * * *x *

Some peopl e are abnormal |y sensitiveto deconpressi on sickness. One NewZeal and di ver
is so liable that he must Iimt hinmself to 20 ft depth maxi num

Chest pain after a dive may i ndi cate nmedi asti nal enphysema or nmyocardi al ischaem a

Many di vers are t oo buoyant to mai ntain a 10ft or 20ft deconpressi on st op depth. Sport
di vers shoul d avoid dives requiring deconpression stops.



REPORT OF DI VI NG | NCI DENT,
Dr DR Kerr, MBBS, Anaesthetics Registrar

On Thur sday 29t h January, ny buddy and | went for a dive off @ acier Point. The dive
| ast ed about one hour and maxi num depth was probably 15 feet. Visibility was poor
and di ving the dive we surfaced 3-4 tinmes to check our position. The purpose of the
di ve was al so to exani ne a nodel of an underwater refuge | had been working on. This
consisted of alarge plastic bagtetheredtoarockandfilledw thair fromour exhal e
ports. At one stage this broke loose and in an attenpt to prevent it surfacing |
held onto it, but as | was ascending rapidly | let go after about 2 netres. W al so
used the bag to raise an old oil drumon the sea bed. This we al so acconpanied to
the surface, but at standard ascent rates.

After the dive, all was well until about 24 hours | ater when, | devel oped a severe
dull aching painin my left shoulder, nore in the axilla than on the shoul der tip.
There was radi ati on down ny armand down both back and front of ny chest. The pain
cane on over about hal f an hour and at first felt nuscular inorigin, but by thetine
it had developed fully I thought it was nore likely to be a pneunothorax.

Synpt ons began t o subside after | arrived hone and since | had norespiratory di stress
| decided to wait and see what devel oped. About 4.00 am| was wakened by very | oud
cl i cki ng sounds associ ated wi th each heartbeat. This was recogni sed as Hammans si gn,
di agnosti c of pneunonedi asti num The sound was up to 10 feet away in a qui et room

At this stage | had slight disconfort behindthe sternumand when | bent over | could
feel air bubbling fromthe apex to the base of ny left lung. Next nmorning | went
to t he Sut herl and Hospital where X-ray confirmed t he presence of a snall pneunot hor ax
but did not show nediastinal air.

Fortunately | avoided an intocostal drain but spent 3 days in hospital and a week
at home while the air absorbed. Duringthistine | al so devel oped a feeling as though
| had sonme food caught in ny oesophagus at the thoracic inlet. | presune this was
due to air tracking in the nediastinum At no stage did | devel op subcut aneous
enphysena.

After recovery fromthisincident | decidedtoinvestigate nyself as fully as possible
as being a keen diver. | wished to establish the risks involved in continuing the
sport and to seek an explanation for the incident.

The first thing to do was to review the X-rays. | had had a full nedical before
commencing diving inearly 1974. | obtained the chest ray fromthat time plus those
taken in hospital and one after recovery. Radi ol ogi cal opinion suggested no

abnormalities and certainly no obvious areas of overdistention or air trapping in
any of the filns.

The next step was to subnit to a conplete respiratory functi on work-up with Professor
Col ebatch at Prince Henry Hospital Respiratory Laboratory. This includedtotal body
pl et hysnography stati c and dynami c conpliance testing wi th oesophageal ball oons and
determi nati on of residual volune and airways resistance as well as the usual
spirometry.

Pr of essor Col ebat ch has recently published a paperl on Barotraunma i n di vers and was
particularly keen to investigate. This work suggests that divers subject to
barotrauma to the | ungs constitute a popul ati on with decreased pul nonary conpl i ance,
possi bly due to i ncreased lung el astic tissue. He further suggests that this elastin
is not uniformy distributed throughout the lungs and that this |leads to relative



overdi stention in those areas poor in elastin, driving ascent. He also feels that
the ai r trappi ng hypot hesi s due t o subpl eural bl ebs or mechani cal ai rways obstruction
is an overworked hypot hesi s.

The results of these tests showed that | had a nornal lung with very little tendency
to fit his observations made on other divers with pul nonary barotraunma. There was
no suggestion of air trapping or increased airways resistance. H s advice was that
it woul d be extrenely unlikely that | woul d agai n suffer barotrauna shoul d | continue
to dive provided safe diving practices were foll owed.

Next | presented these findings to a thoracic surgeon famliar with diving probl ens
and asked for an opinion as to the existence of subpleural blebs and as to the
possibility that the incident might be a spontaneous pneunothorax unrelated to
diving. He thought that the second possibility was very unlikely on the basis of
my buil d and history of diving and al so thought that air trapping i n bl ebs woul d be
unli kel y.

Finally | consulted Dr Ian Unsworth of the Prince Henry Hyperbaric Unit. He agreed
wi th the findings but advised that | should consider giving up diving as, although
| may have normal |ungs on all tests and a possi bl e cause for barotrauma in the rapid
2 metre ascent nentioned above, the fact renmains that | did devel op a pneunot hor ax
and that this probablyincreasestheriskof further barotraumainfuture. Air enbol us
is anore serious formof barotrauna that | nmay be subject to and if a rapi d ascent
were necessary in an energency | would be at increased risk.

Armed with this know edge and advice | have decided to cautiously continue diving
but with the follow ng self inposed changes in technique:

1. Only one ascent to the surface per dive.
2. Very sl ow ascent rates, at |east half the recommended rate.
3. Attenpt to maintain mninmumlung vol unes whil st diving and to avoi d using

I ung volunme as a nmethod of buoyancy control
4. Close attention to avoidance of glottis closure during diving.

5. Uni form use of buoyancy conpensation vest and contents gauge to ensure
surface flotation and adequate air supply on the bottom

Inaddition | will infuture dive with a buddy capabl e of resuscitating nme and with
facilities for tappi ngtension pneunothorax onthe dive boat (ie. Cannul a and Hei m i ch
flutter valve).

| hope to report ny future diving experience in this newsletter
DR Kerr

1. M) Col ebatch et al. |Increased el astie recoil as a determ nant of Pul nonary
Barotrauma in Divers. Resp Physiol 1976; 26: 55-64.

* *x * *x * * *x *

Not hing’s for free

M Bell, British based managi ng director of Shell O Exploration saidthat his firm
i s now spending $1500 a nminute on their North Sea oil operations.



A CLASSI C CASE OF DI VER Al R EMBOLI SM AT THE SURFACE FROM H GH WAVE ACTI ON
Howard W Pol | ock*

On 25 Sept enber 1975 a 36 year ol d prof essi onal scuba di ver and aquanaut with 17 years
of diving experience, whomwe shall call “Joe”, and who was a nmenber of the First
International Saturation Study of Herring and Hydroacoustics, died of an arterial
air enbolismto the heart and brain, as the apparent result of a surface re-entry
accident. The accident occurred following a 3 day saturation dive (in the Gernan
underwat er | aboratory/habitat HELGOLAND in 110 feet of water, off Rockport,
Massachusetts), and after a correct deconpression phase, a proper instantaneous
reconpression for exiting the underwater |aboratory/habitat, and a nornal ascent,
at least until the dive teamwas about 15' to 18 fromthe turbul ent surface, where
10" to 12' waves were breaki ng agai nst structures and equi pnent on the surface.

The three aquanauts were returning to the surface fromthe HELGOLAND vi a t he buoy
cablelineattachedtotherelatively fixed and stabl e deconpressi on buoy at surface.
As observed from bel ow, the deconpressi on buoy extended about eight feet into the
wat er below the surface in good weather conditions. But this day the weather
condi tions were not good, and the sea was not calm Because of the poundi ng waves,
the froth, foam and splash, the normally subnerged portion of the stabilized
deconpressi on buoy was at one nonent deeply subnerged under the crest of a great wave
and at the next nonment nearly exposed above the surface as the trough of the wave
would fall away fromthe base of the tethered buoy.

During the ascent up t he deconpressi on buoy Iine, all three di vers exchanged sever al
“OK” hand signal s signifying that everything was under control and nornal. This was
done at the start of the ascent, at about m dway, and agai n near the surface before
exiting the water. One of the three divers later reported that he had |i kew se al so
exchanged “OK” signals wi th each of the other two divers i medi at el y upon surfaci ng.
Two of the divers surfaced in the heavy seas within a few feet of the deconpression
buoy, while Joe was first observed at the surface clinging to the buoy.

When the divers wererisingtothe surface together al ongthe deconpressi on buoy | i ne,
Joe was the first or uppernost diver onthe line. Wen the | ast diver was about 10'
fromthe subnerged bottomof t he fixed or stabl e deconpressi on buoy, he and t he di ver
j ust above hi mki cked away fromthe buoy and swamfreely to the surface, bobbing|like
corks upon the crests and down i nto the troughs of the turbul ent sea. Before sw nming
over to the pickup craft, one of the other divers |ooked back to see Joe clinging
to the buoy with his Cressi full-face mask of f and hi s nout hpi ece (regul ator) out
of his nouth. He was apparently trying to attach a blue plastic bag to the
deconpressi on buoy, and was struggling with a Ni konos canera and strobe Iight at the
sane tine.

* Howard W Pollock is the Deputy Administrator of the National Oceanic and
At nospheric Admi nistration and a forner United States Congressman for Al aska. M
Pollock is active in both national and international ocean affairs and is an
experienced scuba diver who has vigorously supported increased efforts to tap the
ocean’ s resources and energy potential for the Nation's benefit. He is the founder
and Chairman Eneritus of the Congressional Underwater Explorers C ub.
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Fi nally he dropped the bag and canera and clung tightly to the fixed buoy staff with
bot h hands as the heavy seas internittently covered him Wile he was relatively
fixedin position, the waves were subnergi ng hi mat crest and suddenl y droppi ng away
fromhimat trough. When he was next observed he was calling for help. He took a
dunki ng and then cried out again in distress. A support diver reached himvery
qui ckly, hit the purge button of Joe's energency (octopus) regulator to clear it of
wat er, and i nmedi ately placed it back in Joe's nouth. At this juncture Joe rel axed
and rel eased his grip on the buoy. As he and the support diver slipped away from
t he buoy on the crest of a wave, the support diver fully inflated Joe’s unisuit. He
was t hen towed on his back by two support divers, unisuit inflated, regulator in his
mouth, with his head out of the water

Al t hough he was virtually incapacitated on the return to the support vessel, there
was an occasi on when sone of t he seas washed over causi ng Joe' s nout hpi ece (regul at or)
to conme out, and he personally replaced it with his right hand and held it in place
nmonentarily: but, then both hand and nout hpi ece fell away. One rescue diver |ater
comrent ed, “Hi s eyes were open, although | can’t recall seeing himblink as the wat er
passed across his face.” Another diver reported that when Joe was bei ng towed a white
frothy foamwas bubbling fromhis nouth

When he was pl aced aboard the support vessel, Joe showed no signs of life. He was
pul sel ess and not breathing. Cardi opul monary resuscitation was adm nistered
i medi ately and conti nuously aboard t he support vessel as it proceeded directly to
port. A Coast Guard helicopter was dispatched, but transfer of the casualty with
t he necessary |ife-support equi pment in the rough sea conditions was determined to
be unsafe. Upon arrival at Rockport Harbour, Joe was rushed t o areconpressi on chanber
by anbul ance and was conpressed to an equi val ent depth of 165 feet (50 neters) of
seawat er for deconpression treatnent. After atime, whenit was quite apparent that
Joe was dead, the deconpression phase and vi gorous attenpts at resuscitation were
term nated. and the attendi ng physician in charge officially pronounced hi mdead.
Al t hough a peri od of 3: 19 hours el apsed fromthe ti nme of the accident until the nedi cal
per sonnel on scene decl ared Joe dead and term nated resuscitation and reconpressi on/
deconpression treatnent, it is probable that Joe was in fact dead within m nutes of
t he enbolism

An aut opsy confirmed the cause of death as an air enbolismto the arteries of the
heart and brain - presence of air forced into the cardi ovascul ar systemby changi ng
pressure. More specifically, considerable quantities of air were found in the right
and | eft ventricles of the heart, and air was present inall of the coronary arteries.
In addition, an abundance of air bubbles was found in the vascular supply to the
surface of the brain, and in the branches of the mddle cerebral arteries. The
enbol i smcauses a sudden bl ocking of the artery by an obstructive air bubbl e which
has been noved toits |l ocationinthe vascul ar systemby the bl ood fl ow. The tissues
beyond t he enbol us becone deprived of their bl ood supply, of course. Incidentally,
it was especially noted that no gas could be forced out of the nuscle tissue or
subcut aneous fat by t he appli cati on of great pressure or conpressi on, whichindicated
t hat deconpressi on had been quite conplete prior to death.

According to the report of the Board of |nvestigation, the precise cause of the
enbol i sm could not be clearly established. The report indicated two reasonable
possibilities:

a. “The high seas passing could have caused a nonentary change of pressure

sufficient to cause air enbolismif the diver was hol ding fast to the mooring |ines
of the buoy and had just taken a full breath of conpressed air.
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b. “I'f the diver was rising to the surface with water in his mask and caught
arelatively mnute quantity of water in his larynx, this could produce
| aryngospasmwi t h an associ ated constrictionof air fl ow, or refl ex breath-
hol di ng. Examination of the Cressi full-face nmask on shore indicated that

the right half of the face plate was out of its seal, |eaving an opening
over about 70% of the right side. There was al so evidence of an inpact
on the top of the mask. It should be noted that this could have happened

in the course of the rescue operations.”

The Board concl uded that the actions which caused the enbolismin the final ascent
wer e those of the diver alone, and i ndi cated that these actions were not what shoul d
have been expected of a di ver of Joe’s | ong and di sti ngui shed record of diving under
severe conditions. The Board questi oned why Joe deci ded to surface at or on t he buoy
structure, for it was clearly hazardous because of the heavily surging sea and t he
attendant possibilities for inmpact or sudden changes in enersion

One can only surm se fromt he avai |l abl e pi eces of i nformati on preci sel y what happened
to Joe. Not having been there, | can only attenpt to reconstruct what m ght have
occurred. Thus, as pure conjecture on ny part, from a careful reading of the
depositions, nedical reports and supporting docunents, and through persona

di scussions with other divers and support personnel involved in the incident, | am
of the opinion that Joe nmust have received at | east a gl ancing blowto the right side
of his head near the tenple as he attenpted to surface, as a result of being thrown
by wave actionintothe subnmerged portion of the deconpression buoy. |If he were dazed
and di soriented this woul d account for his otherw se unexpl ai nabl e actions at the
buoy. It seens entirely logical that Joe's full face mask with affixed regul at or
coul d possi bl y have been knocked away fromhi s face. Accordingly, he certainly could
have gul ped a sufficient quantity of water to cause the laryngospasm with an
associ ated breath-holding reflex. [|f this occurred at the precise nonent when Joe
was hol ding fast to the nooring |lines of the buoy, and he had just taken a full breath
of conpressed air as the crest of a 10' or 12' wave fell conpletely out fromunder
hi m the monentary change of pressure in hislungs couldhave been sufficient to cause
an air enbolism Cbviously, this would be identical to a diver swiming up to the
surface and holding his breath during the last 10" of the ascent.

Assum ng nearly a one-half pound change in hydrostatic pressure for each foot of
change in depth (actually it is 0.445 | bs change of pressure), there coul d have been
about a five pound (250 mmHg) i medi ate pressure differential ina 10" to 12' sudden
change i n wave hei ght before Joe coul d expel the denser, conpressed air which filled
his lungs. Little nore than 2 psi (pounds per square inch) or 100 nm Hg pressure
di fferential woul d have been sufficient toforceair intohis circulatory systemand
cause the fatal enbolism

Perhaps it can be explained as follows. Air can be forced out fromthe alveoli of
the lungs into the circulatory systemwhen the air in the alveoli is at a higher
pressure than that in the bl ood vessels surrounding the alveoli. Thus if a true
pressure differential of about 100 mm Hg were to exist between the alveoli and
surroundi ng capillaries, an enbolismcould occur; but there mght be no clinica
evi dence of a rupture. 100 mmHg pressure differential is equivalent toonly 4 feet
change i n seawat er depth, or only 2 psi of atnospheric pressure change. On the other
hand, atrue pressuredifferential of greater than 100 nmHg coul d cause actual rupture
of the alveolar capillary nenbranes.

The point is that such a critical pressure variation could have occurred each and
every time a surgi ng wave passed over Joe and then al nost sinultaneously fell away
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bel ow hi mas he held tightly to the buoy cable. If he inhaled a full |lung capacity
of conpressed air at any such instant, a nmassive air enbolismcould surely occur
The same ki nd of danger of an air enbolismcan occur, of course, when a working di ver
attaches hinself by magnets or otherwise to the side of arolling ship, so that he
is first imersed and then suddenly lifted above the surface when the sea drops out
fromunder him

The tragic Il esson to be |l earned here is that a true pressure differential or change
of only 4 feet of saltwater can cause an enbolism if one holds his or her breath
i n a maxi numi nhal ati on of conpressed air, and a |l ung rupture m ght or m ght not occur
insuch acircunmstance. Also, it is clear that a fatal air enbolismcan i ndeed occur
to adiver after he reaches the surface if the necessary conbi nati on of circunstances
conspire to occur at a common nonment. | f for any reason an energi ng di ver does not
remai n on the surface in turbul ent wave conditi ons, and becones alternately i nmersed
and then lifted out of the water, it woul d be exceedingly i nportant that only short,
shal | ow and frequent breaths of conpressed air be taken, so that the | ungs are never
filled to capacity and | ose elasticity. Even though sone elasticity remains inthe
I ungs after a nmaxi muminhal ation, there is a danger of exceeding the elastic limt
of the lungs and their alveoli if at this nonent an expanding volume of air is
i ntroduced by a sudden decrease in depth and pressure. Also, it is inportant to
enphasi ze anot her sel f-evident point, towit: all divers shoul d be cauti onedto avoid
fixed or stable structures when near the surface in rough weather. One ot her
adnoni tion bears nention. In heavy seas it is inportant to refrain fromcarrying
objects if at all possible, so as to keep the hands free to use as necessary in any
crisis situation.

Inmy view, this is a classic case of an air enbolismoccurring to a scuba diver as
the result of a surface accident involving afixed or stable structure in rough seas.
It shoul d be brought to the attention of all novice scuba divers as a part of their
basi c i nstruction. An understandi ng of the i nherent dangers of diving in turbul ent
seas may save lives in the future. Sonmehow, | think Joe woul d have wanted it that
way.

Pots not natural habitat?

There is an interesting case sinmering up in Newcastle at present. A man has been
charged with stealing | obsters fromanother man's pots. As his defence he has cl ai med
that the | obsters are the property of whoever first lifts themfromthe water, being
still wild animals “free for the taking” until the owner lifted his pots. It was
al so claimed, naturally, that the State had no jurisdiction as the action occurred
beyond t he high water line. Legal evidence was offered to the effect that |arceny
could be conmitted on wild animals that are fit food for man. Sergeant Ri chards
assured the Court that it is undisputed that | obsters are fit for human consunpti on.
There is no mention of the | obsters pending the resunpti on of Court hearings ....

Cold gives little warning of the onset of Hypotherm a. Abnor mal  behavi our
(forgetful ness) may occur. 70%of the hunman body is within 2.5cns of the surface.
Activity increases heat |oss. Danger period continues after the victimhas been
removed fromthe water. Heat | oss occurs evenin “warni water. Severe but reversible
hypot herm a may produce a death-1ike appearance and therapy be wongly thought
usel ess.
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DECOVPRESSI ON SI CKNESS | N DI VI NG
How, West and Ednonds

| NTRODUCTI ON

Fol I owi ng t he devel opnent of the air punp by Von Cuericke in 1650, Robert Boyl e was
abl e to expose aninmal s to deconpression. |n 1670 he reported t hese experinents and
i ncluded the first description of deconpression sickness - a bubble noving to and
fro in the watery humour of the eye of the viper. Hoppe- Seyl er repeated the
experinents of Boyle, and in 1857 he described the obstruction of pul nonary vessel s
by bubbles and the inability of the heart to function adequately under those
conditions. He also recommended reconpression to renedy this. LeRoy de Mericourt
in 1869, and Gal in 1872 descri bed an occupati onal di sease in sponge divers, which
was al so attributed to the breathing of conpressed air and was equated with Cai sson
di sease. Paul Bert in 1878 denonstrated in a nost conclusive manner that the
deconpression sickness is primarily theresult of aninert gas (nitrogenin the case
of conmpressed air divers and cai sson workers) whi ch had been di ssol ved in the bl ood
and tissues of the body, being released during or following the return to nornal
pressures. Gersh and Catchpole (1951) inreviewingtheliterature andtheir own work
on t he neurol ogi cal mani f est ati ons of deconpressi on si ckness, denonstrated that gas
bubbles formed in circulating blood after a short latent period from the tine
deconpr essi on conmences. Mbst bubbles are filtered by the | ungs; some pass through
t he I ungs and reach t he central nervous systemand ot her organs and occl ude arteri ol es
of the sane calibre. The clinical nanifestati ons depend on the site of the vascul ar
obstruction and collateral supply, and are largely a natter of chance. The early
occurrence of venous bubbles often during the diver’'s ascent and their subsequent
energence as a di mi ni shed quantity inthe arterial systemwhen deconpressi on si ckness
devel ops, has been adequately verified by the ultrasoni c doppl er techni ques in both
ani mal s and nan.

Hal dane, Boycott and Damant i n 1907 denonstrat ed a t echni que of deconpr essi on wher eby
the di ver ascends in a series of stages. This allows the gradual exhal ation of the
accunul ated i nert gas, thus reduci ng or preventing the nunber of bubbles ableto form
within the diver’'s body. Reconpression therapy was i ntroduced for the treatnent of
deconpr essi on si ckness, and t hi s was nodi fi ed by Goodnan & Wr knman et al . (1965) with
the i ntroduction of 100%oxygen to hasten the elinination of inert gas fromthe body,
while mninmally conpressing the diver in a reconpression chanber to reduce the size
of the gas bubbl es causing the clinical synptoms. Mre recently the use of oxygen
m xtures to bridge the conpression gap between the air reconpression therapy tables
and the oxygen reconpression therapy tables, allows greater flexibility in the
treatment of this disorder (Ednonds et al., 1976). The very recent introduction of
under - wat er oxygen reconpressi on therapy has resulted in nore rapid therapy being
instituted in renote localities.

Cinical classification was presented (CGolding et al. 1960) as an attenpt to
differentiate non-serious and serious cases, so that identification prognosis and
t herapy coul d be nore appropriately standardi sed. This clinical classification of

Type | and Type Il deconpression sickness is not wholly satisfactory. The
classificationwas neither definednor appliedinthesanespirit asit wasinitiated.
Type | i s defined as pai n-only deconpressi on si ckness or joint bends. Type ll includes

t hose presenting with synpt ons ot her than pain, or with abnormal physical signs. The
central neurological, spinal, cardiovascular, respiratory and gastrointestinal
mani festations are potentially serious. Naval (Bennett and Elliott 1969; R vera
1963; Sl ark 1962) and recent Cai sson series (Bennett and Elliott 1969; Giffiths 1969)
have had a di sproportionate dom nance of joint bends, conparedtothe civilian series
(Erde and Ednonds 1975). In the latter the neurological and cardiorespiratory
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synptons are nuch nore frequent. To support or specify this variation in severity
bet ween the quoted Naval series and the rarely docunented civilian cases, this
relativelylarge seriesof civiliancases, are nowexani ned. Theonlycivilianseries
of conparabl e size was the Hawaiian group, described by Erde and Ednonds.

MATERI AL AND METHCDS

A series of cases of deconpression sickness were referred for treatnment to two maj or
reconpressiontherapy centres inthe | ndo-Pacific regi on, the Singapore Arned Forces
based at Singapore and the Royal Australian Navy School of Underwater Medicine at
Sydney, Australia. The 115 consecutive cases i ncluded 40 fromSi ngapore and 75 from
Sydney. Records were made of the diving history, theclinical features, the response
to treatment and other interrelated factors.

Inclusion of cases of deconpression sickness in the series required either
i ndi sputabl e signs of this disorder or the devel opnent of clinical synptons during
or after ascent which were relieved or cured by reconpression therapy. Cases of
pul monary barotraunma were excl uded fromthe survey i e. those cases with haenoptysi s,
pleuritic pain, pneunothorax, mediastinal or cervical surgical enmphysenm, etc.

In assessing the result of treatnent, the follow ng gradi ng systemwas used:

Conpl ete cure 4 Al nost conpl ete cure 3
Definitely inproved 2 No definite change

Clinically deteriorated or died O.

The major treatnent enployed included the Air Tables 5A, 5B, 5C, 5D, 5E in the
Australian Navy Diving Manual (these are equitable with tables 1, 2, 3 and 4 of the
US Navy Di ving Manual ); the Oxygen Treat nent Tables (6A, 6B of the Australian Navy
Di vi ng Manual ) which are equitable with Tables 5 and 6 of the US Navy Manual; the
hi gh oxygen pressure tables, both in a conpression chanber and underwat er (Ednonds
et al., 1976); and finally the use of oxygen at atnospheric pressure.

Synptomatic treatnent was adm nistered routinely, according to the severity of the
case. Thus many received i ntravenous i nfusions, urinary catheterisation, steroids,
anti-epileptic and tranquilliser drugs for neurological cases, as well as
el ectrodi agnostic and clinical nonitoring procedures.

RESULTS

Most of the cases were amateur or sports divers, fishernen divers, pearl divers,
abal one divers or other locally enployed divers. Al were using conpressed air as
the nedium either in the form of self contained underwater breathing apparatus
(SCUBA) or by the use of a line taking the air froma nechani cal conpressor on the
surface or fromcylinders al so at sealevel ie. a surface supply breat hi ng appar at us
(SSBA). Table | gives a description of the population involved and the type of dive
profile.

As a generalisation, the dives were far in excess of those all owed by reconpression
tables. Only 24% attenpted some form of deconpression. As depicted in Table I1,
in 89% of dives there were sufficient data available to assess the deconpression
performed. The mpjority of both the Singapore and Australian groups exceeded t he
al | owabl e duration underwater and did not performadequate deconpression staging.
In 11%of cases there was insufficient information avail able to nake a judgenent in
either direction. 1In those cases in which the dive was stated to be perforned in
accordance with the recommended tables, there is still sonme roomfor doubt as both
depths and duration were often nerely estinations.
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TABLE |

Mean St andard Devi ati on

Age 32. 4 9.5 years
Dept h 30.0 10.5 metres
Dur ati on 120.6 112.1 m nut es
Onset of Synptons
(fromstart of ascent) 33.1 48. 0* m nut es
Del ay in treatnent
(fromstart of synptons) 50.9 40. 4 hour s
* not relevant due to extrene skew devi ation
TABLE 11
Si ngapor e Australia Tot al
Di ver exceeded reconmended tabl es 32 (80.0% 55 (73% 87 (76%
I nsuf ficient information avail able 1 (2.5% 12 (16% 13 (11%
Dived in accordance with tables 7 (17.5% 8 (11% 15 (13%
Tot al 40 75
TABLE 111

I NCl DENCE OF SYMPTOVS N=115

Muscul oskel et al 71 (61. 7%
Shoul der 56 48. 7%
El bows 42 36. 5%
Arm 9 7.8%
Wi st 9 7.8%
Hand 1 . 9%
Knee 21 18. 3%
H p 10 8. 7%
Leg 9 7.8%
Thi gh 7 6. 1%
Ankl e 3 2. 6%

Neur ol ogi cal
Cer ebr al 19 16. 5%
Paresi s and Paral ysi s 19 38. 3%
Subj ecti ve sensory | oss 59 51. 3%
Loss of sensation 54 47. 0%
Loss of proprioception 21 18. 2%
Loss of bladder function 41 35. 6%
Loss of bowel function 21 18. 2%
Pain in spinal colum 15 13. 0%
Unconsci ousness 23 20. 0%

I nner Ear
Vertigo 10 8. 7%
Deaf ness 3 2.6%
Ti nni t us 2 1. 7%

Respi ratory

Chest pain 18 15. 6%
Cough 12 10. 4%
Dyspnoea 20 17. 4%
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@Gastroi ntesti nal

Abdomi nal pain 18 15. 7%

Nausea 25 21. 7%
General i sed

Mal ai se 31 27. 0%

Di zzi ness 20 17. 4%

Anor exi a 6 5.2%

Fever 4 3.5%

I nt egunent al

Cedema 10 8. 7%

It ching 9 7.8%

Rashes 6 5.2%
Table 111 gives the overall incidence of synptom attributable to deconpression
si ckness, and includes all those synptons or signs which are recorded in the case
reports. It does not in any way attenpt to infer severity.

Tabl e 1V shows the predoni nant mani festations, this is described as either a Type

| or Type |l deconpression sickness. Type | is usually designated as m nor
mani f estati on of deconpression sickness, and Type Il as a serious manifestation.
TABLE |V
PREDOM NANT DECOVPRESSI ON SI CKNESS MANI FESTATI ONS

Type | - Deconpression Sickness 54 cases 47%
Type |1 - Deconpression Sickness 61 cases 53%

Cer ebr al 11 cases 10%

Spi nal 22 cases 19%

Bot h spi nal and cerebral 22 cases 19%

| nner ear 3 cases 3%

Cardi orespiratory 3 cases 3%

Type | Deconpression Sickness

This is the less serious form of deconpression sickness as regards norbidity and
nortality, mainly affects the nuscul oskel etal system and this is commonly termed

“Bends”. O the total, 47%fell into this category, although 15% nore cases had
evi dence of joint pains as well as nore serious synptons, thus placing theminto the
Type || deconpression sickness group. As in nost other series of deconpression

si ckness affecting divers, the upper linbs were nost affected, with the foll ow ng
order of predomi nance - shoul ders, el bows, knees and hips. As in a previous series,
when nultiple joints were involved, they tend to occur in neighbouring joints.

Type || Deconpression Sickness

In the Singapore cases, spinal |esions doninated the clinical presentation. The
Austral i an cases had a great er nunber of cerebral and cardi orespi ratory nmani festati ons,
probably reflecting the closer proximty of the diving to the therapeutic facility.
It was noted that cerebral and cardio-respiratory nanifestations tend to occur soon
after the conpl eti on of the dive, and i n sone cases resol ve spont aneously. Sonetines
spi nal |esions supervene after a delay. Spinal cases are nuch | ess correctabl e by
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procrastination, and therefore are nore likely to be transported | ong di stances,
taking a longer tine. Aborted or i nadequate water reconpression therapy was often
attenpted and usual | y served to aggravate clinical synptons and result i n unnecessary
del ay of treatnent.

In the case of Type || deconpression sickness there are often other manifestations,
whi ch can be seen fromTable I11. Spinal cord invol venent was t he nost |ikely cause
of severe persistent disability from deconpressi on sickness.

Ti mes of Onset of Synptons.

Al t hough the nean ti ne bet ween ascent and the first presentation of synptons is 33.1
nm nutes, a standard deviationis not relevant as the distributionis strongly skewed.
Twel ve devel oped synptons during the repetitive dive, with ascent or whil st staging.
Thirty-one cases devel oped synptons upon surfacing or very soon after. A further
twenty-three withinthe first ten m nutes naking a total of sixty-six deconpression
si ckness cases developingwithinthis tinme. The longest duration between ascent and
theinitial devel opnment of synptons was 19 hours, and this particul ar case di d respond
wel |l to reconpression therapy. The second | ongest case devel oped synptonms 5 hours
after ascent.

TABLE V

FREQUENCY OF RESPONSE TO THERAPY

Response (grade) Si ngapor e Australia Tot al
4 19 49% 52 72% 63%
3 12 31% 11 15% 20%
2 4 10% 5 7% 8%
1 4 10% 2 3% 6%
0 0 0 2 3% 2%

The conparison of the responses to treatnent fromdifferent therapeutic regines is
a rough one, and definite concl usions cannot be drawn fromthis conpari son, as the
cases were not randomy selected for each regine. On the contrary, the severity of
t he case and the | ocal conditions were paranount determ ning factors in the decision
as to which therapeutic regime to apply. Thus oxygen woul d be admi ni stered “on the
surface” at 1 ATAin a mld case of Type | deconpression sickness of a long duration
and di stant fromreconpression facilities. Oiginally inthe Singapore group there
was a tendency to treat according to the Air Tables, although in later years the
Workman' s Oxygen Tabl es were applied. The Australian group were nore often treated
wi th the Australian hi gh oxygen pressure Tabl es i e. the maxi numsafe oxygen pressure
adm ni stered either in a conpression chanber, underwater or at 1 ATA

I n assessing the response to therapy the previous nentioned gradi ng systemis used:

Conpl ete cure 4; Al nost conpl ete cure 3;
Definite inprovenent 2; No definite change 1;
Clinically deteriorated or Died 0.

It isinportant torealise that the response is conparedto the initial severity of
t he case.

The total nunber of reginmes used exceeds the nunber of cases, because sone cases
responded insufficiently to one type and so required another. In the majority of
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cases oxygen was also used intermttently following the reconpression reginme, to
avoi d or dimnish the recurrence of ninor synptons. |n nany of the parapl egic cases
i e. those with spinal deconpression sickness, hyperbaric oxygenati on was al so used
subsequently to the initial reconpression therapy. This reginme is used bothin the
Si ngapore and Australian areas with apparently good clinical results.

When observing the time required for full recovery, it was observed that 60% were
fullyrecoveredwithin?24hoursof initiatingtreatment. Another 17%recovered w thin

one nmonth, 14%nore within the year. Approximtely 7% were permanently affected,
and 2% di ed fromthe deconpressi on sickness.

TABLE VI

RESPONSE TO VARI QUS TREATMENTS

Mean
Response Number
Air Tabl es 2.29 24
Wor kmen’ s 02 Tabl es 2.31 59
Australian 0o Tabl es 3.58 52
0> adm nistered at 1 ATA 3.2 10

DI SCUSSI ON

The nore serious nature of civilian cases, as conpared to t he Naval series was again
evident. The dramatic superiority of Wrkman's Oxygen Tabl es over the conventiona
Air Tabl es was not as evident as in the Naval series. Perhaps this was because of
t he nore established and serious nature of the civilian cases. This in turn may be
due to t he speci fic probl ens encount er ed anongst a non-di sci pl i ned di vi ng popul ati on.
These probl ens incl ude:

. Di vers who are physically unsuited for the type of dive they are performng
eg. due to obesity, etc.

. The unawar eness of correct diving procedures, eg. deconpression staging,
di ve pl anning, etc.

. Usi ng inadequate equipnent, often w thout depth gauges or underwater
wat ches for deconpression.

. No facilities for deconpression. Insufficient gas supplies, etc.

. The performance of rapid ascents, there being frequently a history of an
energency or unpl anned ascent.

. Unnecessary delays in early treatnent.

. The | ocal admi nistrative authority being unprepared for diving acci dents,
aggravating the del ays.

. | nadequat e | ocal reconpression treatnment facilities.

The advant ages of Workman’ s Oxygen Tabl es t o t he operat ors were very evi dent requiring
less time and resulting in | ess inconvenience to the therapists. Ednonds’ oxygen
underwater treatnent regine was of use in renote localities, when the divers were
prepared for the eventual ity of deconpression sickness. Inthis reginme the patient
i s subnerged with a supply of oxygen fromthe surface, conprising alarge (220 cubic
foot) oxygen cylinder with the hose extending to a maxi num depth of 9 netres
underwat er, and havi ng a denmand val ve attached. The denand val ve fits through a ful

face mask, thus reducing the dangers of unconsciousness, vonmiting underwater and
drowni ng. A conpani on di ver i s required, but because of the depth thereis no probl em
regardi ng deconpression sickness in the assistants. The diver sits on a stage or
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a wei ght ed shot rope hangi ng over the si de of the boat. |f possible ashelteredl| agoon
or harbour is preferred to reduce the incidence of sea sickness in both the diver
and the attendant. After 30-120 minutes the diver is brought to the surface at a
rate of 12 minutes per netre, by hauling the shot rope upwards. The diver continues
br eat hi ng oxygen t hroughout andis left onintermttent oxygen (one hour on, one hour
of f) when he reaches the surface to reduce the i nci dence of recurrence in nost cases.
This regime will usually result in a considerablerelief or conplete cure, but even
at the worst the diver is given sonme hours of nitrogen elimination, a reduction of
the severity of the clinical conplications, and time in which transport can be
arranged to the nearest reconpression facility.

Wien transport isobtainedit isinperativethat it isachievedwithaslittle physical
di st urbances as possi bl e, and carried out at a pressure equi val ent to sealevel. Both
t he physi cal disturbance and the exposure to | ower than atnospheric pressure will
i ncrease the volune of gas bubbles associated wi th deconpression sickness. Many
civilian and commercial aircraft can be pressurised to 1 ATA and are thus suitable
for thetrip for diving casualties. During transportation hunidified oxygen may be
adm nistered to the patient. Al other treatnent procedures are based on general
nmedi cal principles. The bl ood vol ume deficit shoul d be remedi ed, cerebral and spi nal
oedena reduced, haematol ogical aberrations renedied, and specific synptons
(convul sions, delirium urine retention, gastrointestinal synptons, etc.) nust be
treated on their nerits.

I n experience of bot h aut hors, del ayed cases are oftentreatedw th hyperbaric oxygen,
as opposed to the attenpts to renove the synptons by increased pressure. This is
especially so in cases of spinal deconpression sickness of sone days duration.
Despite this, an attenpt shoul d al ways be nade to renove or reduce synptons initially
by t he appli cati on of pressure, and to renove bubbl es by t he i nhal ati on of t he hi ghest
oxygen m xture possible, with reference to oxygen toxicity. These are nore fully
described in the conventional medical texts on diving (Bennett and Elliott, 1969;
Ednonds et al ., 1976).
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VWHY WORRY ABOQUT DROMNI NG? *
Col. Richard H Wod

W nmay be approachi ng t hi s probl emof drowni ng (or not drowni ng) all wong! W confuse
the cause of death with the cause of the accident - and they aren’t the sane.

When soneone falls, we knowit’'s the sudden stop that really smarts - but we don't
spend rmuch tinme on that end of the problem Wy, then, don’'t we accept drowning as
the expected result of trying to breathe water and concentrate on preventing the
situation that causes it? “Don't we?” No. Not to any great extent. The thrust
of nmpbst water safety prograns is ainmed at the idea that better swi nmmers, nore
i feguards, and cl oser supervisionw |l prevent drowning. To a certain extent, they
wi | I; but when you consider that drowning is the second | argest cause of acci dental
death the Air Force, you'd have to say that the total programhas sone weak spots.

One weakness i s the enphasis on rescue. W are, ineffect, putting a nattress under
the building instead of a railing around the bal cony. Another weakness is that we
natural |l y assune t hat a good swi mmer won’t drown. Since good swi mers do drown, there
may be sonet hi ng about drowning that is not related to sw nming proficiency that we
are overl ooki ng.

Let’s try a little prevention. Since drowning will occur whenever a person tries
to breathe while his nouth and nose are imrersed in liquid, let’s specul ate on what
m ght cause that.

For openers, we can sav that anyone who | oses consci ousness in the water is alikely
candi dat e for drowni ng. He hasn’t nuch choi ce. That suggests t hat the runni ng, head-
first dive may not be our greatest athletic achievenent. |t’'s hard to think of any
other activity where we so willingly use our head to scout for obstructions. But
nost peopl e who drown are not initially unconscious. Furthernore, they know howto
swim They nay even be good swi mers. Wiy do they drown?

Accident reports aren’t nuch hel p. Just when the report approaches that nonent of
truth, that instant when we are finally going to learn the secret of drowning, it
gives us a verbal shrug of the shoul ders:

“He becane exhausted.”
“He exceeded his limtations.”
“He drowned.”

There are some new i deas about drowni ng that nmake a | ot of sense and suggest a new
approach to prevention. Dr Mchael B Strauss describes what is probably the | eadi ng
cause of drowning. It goeslikethis: aproblem(currents, fatigue, surf, |eg cranp,
cold water) causes the victimto panic. The victimbegins breathing very rapidly,
and t he exchange of oxygen and car bon di oxi de becones increasingly inefficient. The
rapid breathing results in shallow breathing and is extrenely exhausting. The
relatively small anpunt of air kept in the |ungs may cause the victimto becone | ess
buoyant, which requires nore effort, whichincreases the breathingrate andthe panic

. this*“viciouscircle” may |l ead to the col | apse of thevictim Once he col | apses,
drowni ng beconmes a fornmality.

Keep t he above descriptioninmndfor amnute while youreadthe report of an actual
drowni ng. The foll owi ng i nvestigati on was unusual | y conpl et e because t he vi cti mhad

* Reprinted from The Undersea Journal, Vol. WVIII (1) by kind perm ssion of
PADI (USA) 1975
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been scuba diving, and his “buddy” made an excellent w tness.
“ they proceeded toward the exit point, about 50 yards away. Before reaching
the exit point, swnring with the current, X beganto tire and ‘acted scared’. The
current carried thembeyond their exit point. They beganto | ook for a suitable exit
(the shoreline was a rocky cliff) but found none. X was tired, breathing very hard,
and becom ng nore frightened. As X s breathi ng becane nore | aboured, he becane nore
frightened, and his buddy felt it inperative to get hi mout of the water as soon as
possi bl e. They began an exit over the | edge at the base of the cliffs, but a wave
| oosened their grasp and pulled themback into the water. At this point, X quietly
drowned.” Just like that! He quietly drowned!

| have a hi gh degree of confidence in that description. Over a fewyears worth of
t eachi ng scuba di vi ng, | have wat ched, on several occasi ons, a supposedly good swi rmer
gofromarelatively controlledsituationto astate of near collapsew thfrightening
speed - sonetines in as little as 30 seconds.

They all start with rapid breathing. The victimis spendi ng energy, perhaps because
he's cold, frightened, over-exerting hinself, or a conbination of these; and his
respiratory systemis trying to keep up by demanding nore air. To keep breathing
rapi dly, he nust keep his nouth and nose fully clear of the water and this requires
even nore energy, which demands nore rapi d breathing, and so on. Vi ewed underwat er,
hi s armand | eg novenent s becone faster and | ess ef ficient, whichrequires even faster
novenent and nore energy. Back on the surface, breathing rate is accelerated at a
runaway pace. The process appears irreversible, and collapse is seconds away.
Wt hout assistance drowning is inevitable.

“Aha,” you say, “if | becone exhausted in the water, I'Il nerely float on ny back
and rest while | recover.”

“Aha,” | answer. “I don't think you will, and I'Il tell you why.”

To begin with, nost of us float only if we control our breathing, keep our chest
expanded, and keep a certain anount of air in our lungs. A person gasping for breath
does not do any of these. Next, nany swinmers can float only if they rel ax and assune
the fl oating position they were taught. An exhausted swi mer gasping for breath is
anyt hing but relaxed. Third, if thereis any wave action at all, it takes a certain
anount of energy to keep frombei ng ti pped over or swanped by each wave. Ccean fl oati ng
isn't quite as easy as pool floating. Finally, cold (or cool) water is a user of
energy all by itself. Even if you manage to relax and float w thout novenent, the
body’ s answer to being cold is to spend energy.

The point of all thisis that once you becone exhausted inthe water, youcan't sinply
stop and do nothing while you catch your breath. You nust spend a certain anount
of energy just to stay afloat and breathe. |f you are spending it faster than you
are recovering it, you are going to collapse and drown.

Now t hink for a nonment about your own personal reaction to exhaustion. Can you
approach exhaustion and then recover fromit by nerely sl owi ng dowmn? Up to a point,
you probabl y can - but beyond that point you'll have to stop. Andthat’s when swi mmers
becone drowners.

Intesting applicants for Scuba training, |’ve tried a nunber of different swi mm ng
tests. Finding out who can swimis sinple enough, but finding out who won’t drown
is another matter. The test | |ike best, at this witing, istorequire applicants
to swimfar enough (440 yards) to get good and tired and then go i Mmediately into
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20 minutes of survival swinmmng without any rest. | don't care whether they float,
tread, bob up and down - | want to see themrecover fromexhaustion while avoiding
drowni ng. You night be surprised at the nunber of good swi nmrers who find that
difficult, but that's what it’s going to be like in the real ocean. You just can't
stop and hang onto the side of the ocean while you catch your breath.

Let me sell you on this one point. Rapid breathing in the water is a real danger

signal. It tells you that your “energy” systemis out of balance and is going to
zero if you don't Stop it. Regardless of how good a swimer | nmay be, | know t hat
if my breathing is rapid and increasing, | amgetting close to ny own point-of - no-
return. | nust stop and recover before | get to that point.

Now, that’'s not easy. A sw mrer does not becone exhausted for no reason. There is
an obj ective involved. Perhapsthe swinmmer istryingtoget toaboat or tothe shore.
Per haps t he boat isdriftingaway and heistryingtocatchit. Recognizing exhaustion
and stopping to recover is not what the swimrer wants to do. Heis, literally, like
t he guy who drives faster so he’' |l get hone before he runs out of gas! He is usually
willing to spend all of his energy in pursuit of his objective; and he is rarely in
a mood to listen to reason. Failure to reach his goal may be inconveni ent or even
dangerous, but failure to stop and recover from exhaustion can be fatal

So, recogni ze exhaustion for the danger that it is and decide right nowthat you are
goi ng to handl e the exhaustion problem first and any ot her problem next.

Secondly, if you are assisting an exhausted swimer, don’t be in a big hurry to get
himout of the water if it is going to cost himenergy. Get the exhaustion under
control first. Unburden him(if he is burdened); give himsonething to hang onto
or support himso he won't have to spend any of his own energy to stay afl oat; and
hel p himrel ax while he recovers his breath and his conmposure. Getting hi mout of
the water is not an essential part of the procedure.

* *x * % * * *x *

The paper by Dr Kerr is an extrenely interesting account of Pul nonary Barotraunma from
t he customer’ s poi nt of view. |f youcouplethiswththe account fromHoward Pol | ock,
whi ch has been delayed in presentation by a | ack of space in previous issues, you
wi | | perhaps suspect that an attenpt is being nmade to start you thinking about the
critical factors concerned in causing synptonatic pul nonary barotrauna. There are
too fewreports readily avail abl e and case notes are requested, or at | east note of
t he exi stence of cases. Understanding of this disease is at present inadequate yet
is critical for a nedical Ex Cathedra ruling on the practicing of “Free Ascent” as
a training procedure.

The above may hel p you gain the maxi mum benefit fromthe articles that follow, to
whose witers sincerethanks are given. TheseoriginateinthisissuefromAustrali a,
Si ngapore, the USA and t he UK. To mi squote, “Underwater i s underwater i s underwater”
t he whol e worl d round, and the full est sharing of infornmation and hard won experi ence
possible is highly desirable. It seens pointless to die to prove that we can nake
the sane nistakes as the other fell ow

It is appropriate at this tine to offer hope for a prosperous, happy and di saster-

free New Year. 1In this respect the cartoon, and we all owe a debt of gratitude to
M Peter Harrigan will serve better than a picture of Santa.

* *x * % * * *x *
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A CAVE DI VING I NCI DENT - A LIFE I N THE BALANCE *
RS Di ckens

Somewher e al ong the line of a well planned cave diving traini ng program the subject
of rescue and recovery is introduced. Unfortunately, the enphasis nust be placed
on recovery rather than rescue, because until a short tine ago, only one successf ul
cave diving rescue had been made (to the know edge of this author). The dramatic
rescue was nmade by Sam Di Perna and a teamof his divers in the Peacock Sl ough cave
whichis located near Branford, Florida. Samis a nenber of the PADI Board of Advi sors
for Cave Diving, a PAD Master Instructor, and a PAD and an NACD cave diving
i nstructor.

Upon conpl etion of a swmthrough from d son to Peacock, Sam Di Perna and his team
of cave divers were resting on the surface of Peacock when they were told that divers
fromSout h Carol i na had entered t he Peacock cave i nproperly equi pped for cave di vi ng.

Sam uneasy because of the report, questioned the instructor/group |eader of the
di ving party and | earned t hat not one of the di vers was cave qual i fi ed. Samand nenbers
of his teamre-entered Peacock and began a search for the divers at once. They passed
through the slit, entered the cave, and found t he di vers approxi nately 150 feet into
the cave fromthe bottomof the slit. The divers started swimm ng toward the slit

as soon as they saw Sam s | i ghts (one was wal ki ng on t he bottom pul |i ng hi nmsel f al ong
by using the guide line).

Just prior to ascending the slit, one diver suddenly renoved his mask, spat out his
regul ator and pulled off his buddy’s mask. The two divers danced around, stirring
up a great anount of silt. By the time Samreached them they had unsuccessfully
attenpted nmanual buddy breathing. The victim was hanging onto the line from
underneath with both hands and was wearing no nask, had his eyes closed, and was
hol di ng his breath. Sampl aced his octopus regulator inthe victins nouth, and the
victi mbegan to breathe. However, he was totally i nmobile, and woul d not | eave the
line to ascend (at this point the line ran vertically up the slit). The intensity
of the distressed diver’'s fear was evidenced by Sanis inability to pry his fingers
fromthe I|ine.

In an effort to calmthe nan, Samtried to replace the mask, but was unable to do
so. He then backed up the slit and began an attenpt to pull the diver out by his
val ve. The man rel eased the octopus rather than be pulled out, and refused to take
t he octopus again. Samnmade a second attenpt to pull the diver out, but could not
hold him

No | onger able to hold his breath, the victimrel eased the line and settled to the
bottom His feet were entangledintheline. Two nenbers of Samis teamcut the |line
and deliveredthe victimto Sam The victinis weight belt was renoved while Samtilted
t he head back to all ow the expanding air to escape. Samthen comenced a seventy-
foot ascent to the surface, at an angl e of about forty degrees, wi th the unconsci ous
victim

Wien Sam reached the surface, he pulled the victimover to a | edge and renoved his
tank. A grey-brown foambegan to spewfromhis nouth, and later turned to pink. He
was cyanotic and unconsci ous. Sam directed the initiation of nouth to nouth
resuscitation, and the victimwas lifted to the bank feet up. H's colour was still
cyanotic and t here was no carotid pul se or breathing. The eyes were totally dil ated.
Samt hen commenced CPR, and calls to the sheriff were made froma nearby gas stati on.
By the tine the sheriff arrived, the victinm s pul se had been re-established. He was
trying torise, but was kept in first aid for air enbolismposition-head down, feet
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up, and on his left side. Rescue fromLive-Gak arrived, adninistered oxygen, and
received instructions fromSamto transport the victimin the enbolismpositionto
t he nearest chanber which is in Gainesville Florida.

Sam interviewed the victims partners and exam ned the gear and reported the
fol |l owi ng:

1. The victimwas 18 years old and had just recently been certified, but had
no cave training
2. He was over weighted - over 20 pounds of | ead.

3. H s tank still held 400 psi of air, and the regul ator functioned properly

on the surface.

The “J” valve on his single 71.2 cubic foot tank had no pull rod.

5. Hi s subnersi bl e pressure gauge cane of f his regul ator at an angl e that did
not allow his “J” valve nechanismto operate - the “J” hit the hose and
coul d not be activated.

6. Hi s BC had no CO; pechanismor any other way to inject air into the vest
except orally, and the vest was tied on.

-

Foll owi ng are a nunber of observati ons made by Sam about the accident:

a. Al t hough there were a nunber of persons at the site, no help was of fered
totherescueteam At thetinetheteamwas adm nistering CPR, sone nmenbers
of South Carolina group were still suiting up to go into the water.

b. The rescue took only six mnutes fromthe tine Samand his teamsubner ged
until they surfaced.

In a review of the event, Sam nade the follow ng anal ysis of procedures:

1. Why wasn’'t the line cut earlier to free the diver’s legs? Cutting a guide
line is such an alien concept to a cave diver that it is alnpst outside
consideration. |If the victims “security blanket” had been renoved, he

m ght have gone conpl etely berserk

2. Could the victims BC have been inflated and his weight belt dropped
earlier? The BChad no CO,,nfl ation, andin aconfined space, extra buoyancy
m ght have been a handi cap. Inacavetheonly placetogoistotheceiling
- there is no surface.

3. xygen shoul d have been given, but Sanis team had none. They will carry
it in future.
4, Accordingto Sam the South Carolinaleader and his party nade t hese errors:
a. The students were not warned about the dangers of cave diving.
b. There was insufficient control of the group.
C. | nexperienced divers should never have been taken to such an area.
d Many nenbers of the party seemed unfaniliar with emergency procedures for

air enbolism CPR, etc.
e. Thei r equi pnent was not properly assenbl ed.
f They did not have proper training nor equipnent for the dive they nade.

The victimdid not enbolize. He recovered froman ugly accident only because an
experi enced teamof certified cave di vers happened to be near enough to rescue him

Cave diving can be a safe and rewarding activity if done with respect for rules and
trai ning, but negligence and i gnorance nost often lead to a tragedy rather than an
i ncident. To Sam Di Perna, who tipped the balance in favour of life - WELL DONE.

* Reprinted from The Undersea Journal by the kind perm ssion PAD (USA)
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DI VI NG SAFETY MEMOS -
UK Department of Energy

Through the courtesy of Commander SA VWarner, Senior Inspector of Diving for the
Petrol eum Production Directorate, copies of this service to the diving profession
have been made avail abl e. They cover the problens that have been noted to occur in
relation to Diving Bells (SDCs), masks, both Scuba and hose supply diving, HPO and
el ectrical risks and give a suggested basic nedical kit for both SDC and DDC use.
They even comment on the fact that putting a DDC on the deck nay alter the stability
of the diving boat. The conmment concerning the need for an efficient hoist in the
bell is to noted especially as in a recent Australian case the victimcould only be
partially brought into the SDC, this preventing closure of the door, linmting the
deconpressi on procedure, delaying raising of the victim and interfering with
resuscitative procedures. The nenps areintentionally brief, beingintendedtoalert
diving contractors and divers to matters requiring nore attention. They are a
val uabl e service and greatly to be conmended. The following is a brief resune of
poi nt s nade:

Di ving Bells should only be operated froma suitably stable platform having regard
to the sea and weather record of the area. The resistant drag experienced when
startingtoraisethe bell andits weights fromthe sea fl oor can create consi derabl e
probl enms. NO absol utely safe design for underslung ballast which woul d be safe in
all types of sea bed conditions has yet been desi gned. Wen usi ng under sl ung bal | ast
techni que the bottomdoor of the bell shoul d al ways be shut before the weights are
broken fromthe sea bed. Lifting harness should give a pelvic lift, NOT shoul der
or chest (Meno 2 3 8 14).

Scuba Except in conditions where the use of surface supply diving equi pnent nakes
the divers task inpossible or nore hazardous, the use of Scuba is not recomended
(at oil rigs). Intw recent fatalities the first stage reducer provided air to both
t he demand val ve and the suit inflation connection, a matter being investigated for
its significance (Menos 9 11).

Hose- supply probl ens include the fouling and rupture of the diver’s unbilical. In
one case t he diver, who was aware of the fouling, had renoved his nask at the surface
but was then pulled back into the sea fromthe diving basket by the hose. There is
a warni ng that design i nadequacy of the systemnay allow the “bail out” bottle to
vent if the supply hose is ruptured. Sinmilarly, the free flowing air may so reduce
avai |l abl e pressure that the stand-by diver cannot obtain an adequate supply. Both
the i ndividual diver's gas reserve and the energency diver supply MJST be separate
fromthe nmain gas supply of the diver (Menos 10 14).

Masks have been noted to have defective fittings on occasion (Menp 6).

Cathodic Protection for divers is noted as necessary (Meno 12).

ire RRsk fromHPO is noted when opening up cylinders of HPOinto unpressurised or
“contam nated” |ines. The production of PHOSGENE fromthe over heating of PTFE is
anot her risk noted (Meno 4).

Basi ¢ Medi cal Equi pment to be naintained at all tines with a bell (SDC) or DIMZ is
listed in Meno 7.

These Menps are designed to “alert” professional divers and diving contractors to
probl ems that have arisen to trouble, sonetines fatally, diving operations in the
North Sea in associationwith G| Rigs and pi pes. They naturally draw on experience
fromother areas al so but the chief of the killing grounds for divers appears to be
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the Ol R gs. The problems of the North Sea include nulti-nationalities (anong
conpani es, divers and | anguages), col d water, undersupervi sion and undertrai ni ng of
di vers who have a great noney stinmulus to work often beyond their abilities, and a
“Cold Rush” atnosphere. Caution and noderation are somewhat at a di scount, and
“necessity” the spur in such an environment. The deaths that have occurred,
concerning which too little information is avail able, appear to be due to the usual
factors, viz ignorance, greed, carel essness and diving that is “beyond the state of
the art” at the site. Such opinions, it should be needl ess to add, flow from ot her
sources of information and are NOT to be ascribed to either Commander Warner or the
Depart ment of Energy.

Once agai nthe need for full Incident Reportingis noted as a SAFETY neasure to reduce
future nortality and norbidity. Failure to heed such calls will result in needless
suffering and costly conpensation clains. The |latter consideration should nove if
nmer e appeal s on grounds of hunmanity are disregarded! It is unlikely that divingin
the South Pacific area will be conducted any nmore carefully than that in European
wat ers, or that the |l ack of norbidity reports indi cates a hi gher standard of practi ce.
Thi s i s an appeal for the nore open di scussi on of all serious diving-rel at ed probl ens.
The legal liability risks will be less in the long, or even short, termfromseeking
to renedy problens than fromtrying to deny them This is sonething that can only
cone about if ALL parties involved are agreed that safety and efficiency are
ultimately in harnony.

ﬂ V >
WE LOST A DIVER BuY THE DCM IS FINE
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SPUMS - (ceans Society Meeting at Frankston, Saturday 4 Decenber 1976, starting at
1.30 pm

The Cceans Soci ety of Australia exists to further our know edge of the oceans of the
worl d and t he seas surroundi ng our island continent. They organise the successful
Cceans neetings at Monash Uni versity on the Queens Birthday Weekend each June. When
they heard about the proposed SPUMS neeting in Frankston they offered to do the
adm ni stration and hel p SPUMS run the neeting. Wthout their hel p and hard work the
nmeeti ng woul d have been nmuch | ess successful .

The venue was t he Geor ge Jenki ns Theatre at the State Col | ege of Victoriain Frankston.
Anmagni ficent newand very confortabl etheatre suitablefor plays, |ecturesandfil ns.
The cost of the hall andt he servi ces of the projectionists madeit necessary to charge
adm ssion. Undesirable but unfortunately very necessary.

The Proceedi ngs were opened by Dr Bill Rehfisch, the Treasurer of SPUMS, outlining
t he i deas behind the neeting. In his opinion know edge was the key to diver safety
and here were know edgeabl e doctors to tal k about topics that affect every diver.
He al so gave a plug for the two organising societies.

Then a fil mon the mechani cal effects of pressure, made by the USNin the 1960s was
shown. While nostly accurate it has sonme “deliberate (?) mstakes”, which were
poi nt ed out by the first speaker, Surgeon Conmander Geoff Bayliss. He spoke on aural
and sinus barotrauma and then showed sone X-rays of pul nonary barotrauma and in
descri bing the circunstances of the patients nade it quite clear that free ascent
training is a dangerous gane.

The audi ence asked some very i ntel ligent questions and t he panel of fered answers t hat
seened to satisfy. Then another filmwas shown. This tinme an RNfilmnade in 1973,
entitled “Deconpression Sickness” This was a little confusing as it was netric and
the USNfilmwas in feet and psi whereas the plumy pomm e voi ce spoke about netres
and bars. However t he nessage cane across clearly. By the endof thefil mthe audi ence
were suffering fromtoo much sitting sothe tea break was taken. Then Dr John Kni ght
spoke about col d and t he di ver and ni t rogen nar cosi s and t hen he spoke on deconpr essi on
si ckness, the synptons presenting when the tables are followed closely (as in USN
diving) and the very different incidence of synptons when deconpression is taken
lightly. He then discussed how to avoid deconpression sickness.

Dr Chris Lowy discussed diving safety and drowni ng pointing out that death in the
wat er was sel domdue to regul ator failure, but often due to dangerous divi ng habits.
There was an interesting discussion about the right sort of life jacket buoyancy
conpensator. The general opinion of the neeting was that not one brand on t he mar ket
met all the requirenents.

The neeting closed with the RNfilm*“Gve HmAir” where we were introduced to Joe
and Josie and the various ways they could die fromlack of air, summari sed as “not
air”, “airway bl ockage”, “chest injury” and “stab wound”. The last was illustrated
with a spear gun acci dent when the spear pierced the chest and nost realistic bl ood
bubbl ed out. The first aid treatnment was depi cted and anyone who has seen the film
should be able to cope with an unconscious patient and give nouth to nouth
resuscitation, or as the filmcalled it, “The Kiss of Life".

conti nued on page 30
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BOOK REVI EW

“Di ving Medi ci ne”
RH Strauss, M

(1976, Gune & Stratton, 111 Fifth Ave, New York. US $21.00)

This Arerican text on Diving Medicine by 21 authors is well presented and easy to
read. 17 of the authors are resident inthe USA, 2 in Canada, oneinthe UK (Professor
Denis Wal der) and one in Australia (Dr Carl Ednonds). It is unfortunate that the
first chapter, on the history of diving and diving nmedicine, perpetuates a myth.
August us Si ebe did not invent the diving dress and hel net. This was first patented
by John and Charl es Deane and it was this equi pnent that was used in the successful
sal vage of guns from and the destruction, as a hazard to shipping, of the “Royal
CGeorge” in Spithead.

On the whol e the informati on supplied is accurate, and considering the authors this
istobe expected, but there are sone surprises. Fewauthorities would accept a PCO;
of 50 nm Hg as normal (p 149). CO; convulsions are hardly a risk to divers, the
unconsci ousness that will supervene earlier is a much greater hazard.

The chapt er on ear and si nus probl ens i n di ving gi ves an excel | ent overvi ewseen from
the viewpoint of the ENT consultant to an academic hyperbaric unit. But the
recomended treat nent for external ear barotrauma can hardly be expected to confort
the patient. The section on paranasal sinus barotrauma makes it quite clear that
the authors have little personal experience with this conmon diving problem The
suggest ed pathol ogy is that of absorption of air and vacuum formati on, yet at the
same time exudation of tissue fluid. The explanation offered in “Diving and
Subaquati ¢ Medi ci ne” by Ednmonds, Lowry and Pennef at her, of rai sed external pressure
conpressing the gas trapped i n the sinus and | eadi ng to exudati on and rupture of the
sinus nmucosa, is easier to understand and to explain to affected divers.

There are a nunber of references to unpublished observations and personal
commruni cati ons. This is an extreme form of academ ¢ one-up-man-ship as such
references are unverifiable. On page 193 there is a reference nunber 41 but there
isnod4linthe list of references. Pages 404 and 405 and 406 and 407 are nunbered
the right order but the contents of pages 406 and 407 shoul d cone before those of
404 and 405.

The chapter on drugs and diving is page filling waffle and contributes nothing.
Nei t her does the chapter on diving accidents. Modst of the information is rehashed
in the chapter on the investigation of diving accidents. |In spite of the grunbles

above the book it is worth buying and reading. After each chapter there are sinple
guestions to test the reader’s conprehension and the correct answers are at the back
of the book. Here also are to be found 10 case histories, the |l ast being a dammi ng
i ndi ctment of doctors who dare to care for divers wi thout being adequately trained.
M sdi agnosi s killed the diver.

The USN st andard air deconpression tabl es are i ncorporated but the instructions for
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their useareonitted. Prof AABuhl mann’s deconpressiontables for divingat altitude
are i ncluded. These are the only well tested altitude tables avail abl e at present.
Unfortunately again the instructions have been omtted.

To sumup: Diving Medicine by Strauss gives a wi de-rangi ng overview, witten by
acknow edged experts, of diving nmedicine. It is however weak on practical diving
medi cine as we see it in Australia and onits clinical aspects. For this the reader
woul d havetoturnto “Di ving and Subaquati c Medi ci ne”, Ednonds, Lowy and Pennef at her
whi ch, though | ess easy to read, has much nore clinical nmeat for the reader to feed
upon.

John Kni ght.

* * *x k% * * % %

After the neeting the Oceans Soci ety put on sonme wi ne and biscuits in the foyer so
that small group discussions could occur and these were |later carried on by the
organi sers at Bill Rehfisch’s home with an excellent supper.

* *x * *x * * *x *

ACKNOWN.EDGEVENT

A Cave Diving Incident - A Life in the Bal ance
RS Di ckens

Reprinted from The Undersea Journal by the kind perm ssion PADI (USA)

* * *x k% * % % *
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